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(57) Abstract: A grinding pad whereby optical material for lenses, reflecting mirrors and the 
like, or a material requiring a high degree of surface flatness, as in the grinding of glass substrates 
or aluminum substrates for silicone wafers and hard disks, or general metal grinding, can be 
flattened with stability and high grinding efficiency. Further, a grinding pad for semiconductor 
wafers is provided that is superior in flattening characteristic and free from scratches and that can 
be produced at low cost. A grinding pad is provided that is free from dechucking error so that 
neither damage to wafers nor decrease in operating efficiency occurs. A grinding pad is provided 
that is satisfactory in flatness, in-planc uniformity, and grinding speed and that produces less 
change in grinding speed. A grinding pad is provided that can make planarity improvement and scratch decrease compatible. 
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(HJfeM 3 - 6 ) 

mmm 3-2 -e# bttfcw*-^— h \z.¥z??v? v ? 5782 v s 

3. 5f=-;i'©;Kyx^7 1 ;i'ill^v^S#lti2 o 0 g/m 2 o« 

ffix-y s/^-T'S 5 6 7 3 FW mMk^JLMftM) ttk*)^ 

(*JSM3-7) 

MMM 3-3 ^#k*Lfc#FSV— h K?'7/\'# y ? *r—7# 5 7 8 2 £rl£ <0 , 

£ feiM^ftl-^^Vu^ 5/^7"— ^# 5 7 8 2 &fl£ V WlS^y K 

(H«!l3-8) 

HJfeM 3-4 t?#fetU7tW^v'— h \C¥zTjV$ y ? ^—zf# 5 7 8 2 9 , 
J*. 3B?&ffiF*l 5^^y !>^y»^^fc 0 £©^#/f<^jBSiW^ 
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(JttSE^tJ 3 - 1 ) 

ti&to-tzmsm 3 - 1 1 !*mtemB'<y K«r»«sufc. #e>*wt3&i&# jj * 

OCH®/mm 2 , D«(C-C6 2, J£*«0. 9%, Sfl#tt$3 1 OMP a, 
(JfctfcM 3 - 2 ) 

1 O^/mm 2 % D»T6 0, fflN&* 1 . 0%, |fl#tt¥3 O 2MP a, 
(Jt|fe«3-3) 

<©«Ha*»^$***K:, f2gttf«^ (t&#JfcJB, E#5 M m) 

T45,jE^2. 3% % fff«8#tt*2 5 5MP a % Jtmo. 70Trfei9,TO 
«fiS2 5nmtfeofc. ^®Stt^JO^ft^WU7 v ci:^6^2. 6 

w t lt^ 5 n t Lfc„ 

(J*«M 3 - 4 ) 

mmm 3-io^v 3-viwtti©ttii 5 0 on^i^it, * 
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. 2%, tfaRWtt^si 0 5MP a, JtfiO. 4 5 5 > ¥i&£CJS& 2 8 /* mT? 
Ob$0#!l3-5) 

JfctfeflJ 3 - 1 fe*LfcWJ^>- h Kp-fA'* y V T-^t 5 7 8 2Hi^ 

1 0 %-Cfeo/c 0 £ kRltfa&iStftoC^/V* y * "T 1 # 5 7 8 2^!? -g~£, 
(itW!|3-6) 

YcXm 3-2 -C# btLfcW^V— h ^tf-flVZ y ? "r—yn 5 7 8 2 <Sr|£ «J , 

1 2 %T'feofc„ $ fe fC^^lC^^^ y ? 5 7 8 2^9 £H3r, 

(Jt»j3-7) 

Jttfc09 3-4 r#etlfcfiv'- h \Z.??JV* y 9 "T—^t 5 7 8 2^|fi^ 
3. 5t=- /V©#y^;*7S^Hi&ffl^fcBtttf"*2 0 0 g/m 2 O^Hfc 

y?y"-y# 5 6 7 3 FW («7Mfc^I3iM±R) frl* 0 ^ 
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wmn£W:&m 3 i£«M4£ \.ft a mmm 3-1-3-8 comm^ v k-shs 

— JtWJ3-l<DTO^ix Ktt, ¥±lf & & o fc3\ TOw- 
h«/h£<, U^t>^^T'jBJ^rt^#<^bUfd 0 Jfctfetfg 3 - 2 ©TO'* 

y K«» to w — b ds^^-eao^r t k:±# < g£fb ufc. Jttss^i 3-3 ©to 
mm^m^^mt ufc„ ttt^nj 3-4 <omm^ v k w-f b#ttas* u < 

jgffcLfc. JfcttW 3 - 5 ©BHfc* y Ktt, 3pJa<b«K4W:ft*>ofctj©©, TOW 
- h f*^/J>£ < , i^— ttt> 8 %igftT?*>o3t. JttfcM 3-6 ©TO'* V Ktt, 
Wfb#14tf s lK N TOW- h t>1SV^Ot?&ofeo Jfc«E0»J 3-7 iomm^y K 

[H«J4] 
<fftifc£}fe> 

IIIWW^l5 0mm, «2 5 0mm, f^2mm©i^ty7';Hr 
iSJDttJU 22. 5°C^T1 2B#K^-h^U-C»lRl©ft$L^a!lS-r5o 
JJtv^-Cioasi^^/vSrl 0 0 < Clc-C4^IWfiy$U «E^lRl©S*4rilHSi- 

$H1£^f(^= (AL/L) X 1 0 0 (%) 
(^3 7DHI») 
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mmvtci><D*mi<\ sftmmm&n^tc^ s^&soisu 

SSPP-60 0 S (|53*X«^±^) zm^xn-ofro wm&Wrft. 

-tU, p H 1 1 |:pI§Wc->!) !) - RD 9 7 0 0 1 (7i?^^3 

— #V~7^ Ktt3K) £15 0 g/^O^fi-e^U^^fe, 50 g/ 

cm 2 „ WBs*i/ KE*S8c3 5 r pm, £3^|Hli|£^[3 3 r p mM-Ofrofc 0 

ww-tt (%) = { (M^mm-M'^mm / (2x«d > xioo 

> ffifeOs*? — ft^1t&, p-TEOSttWSrl/iinWt 
(0HJfe0ij4-l) 

5 ; 4 y^T^— h&MS. 2. 22meq/g) 1 0 0 MMU h is V =i ^/ 
=*V#ffiJ?H^£LTSHl 9 2&lMfflS (^U!>^ytMttO. 7 9 

«H^b**Sfe, 2 Ot^^£*T*5V>fc4, 4' (o- 

^pnTzjiy) (MO C A) Sr 2 6 JHfc&S&Al Ufc 0 1 #WH*# Lfc^ 
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38iaflc^t= 0. 92g/cm ! X~fo^tc 0 

z.vtfvvi"? >mismmwrf vytfrb*?^ tt»^ h 

GW6W4-2) 

^ y a ^ / £UTSH192£3 MtfW&B Ufc^ttH 

mm 4-1 i mat- l-c*k y * v^g^^n y ^ 2r#fc„ n <d*k y * u 

9 l^m$m&& vy? (D&Sttt, 0 . 8 7 g / c m 3 -C&o fc„ 
(^»J4 - 3) 

fyl/xy-^ye/T^-f (2, 4-#/2, 6-^=8 0/2 0©M: 
£IT, TD I irBS-f) 14 8 om*£IK 4, 4 ' -v>v^ ? VSM 

ym-t (J^T> HMD I iHS-T) 3 9 311^ 2Ky T H7^fV^y 
3— /V (Mn : 8 1 8) 2 14 511^5, SlT^v^^ l^:/ y 3-/V2 7 6 MS 

- Wym-MM 2. 2 9meq/g) «Lfe 0 

H19 2^6lil3i (#y P W^fcl*|-LT4. 5 111%) fcUMOCASr 
2 7 M:g& £ LfcgWmife&fcfll 1 t mm\c LTjK y ? U? V«IB»JS#^n s> * 
SrWfco -<z>2tfy frl^^WIBMtffc/n j/^©ftAtt % 0. 8 1g/cm 3 T? 

- h •? m u mmm 4 - 1 1 ra«fc-cw*^ ? K*fN» Lfc 

(MM4-4) 

TD I (1 7 3 OMlgB) . HMD I (3 9 3£*g|$) > JKyfb7^f 1/^ 
^y 3— (Mn : 1 0 0 6) 2 5 1 5Jfc&gB, RW^TU^fV zj~;V2 7 

efiatt&ateu 8 0^12 o#BTORJ*#u -f y v-r*- 
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*y^~ WVv'7^MiS 2. 5 8meq/g) SrflfiUKUfc. 

^jfiS^^y-v— Sri 0 OliMi/\ isV =n/%k; ~*lsRffifti®iMk ITS 
Hl9 22r6M;g|5 (*Ky * I'* y(c^tt 4 . 5 411%) U MOCA^ 

»Py^^S(j;, 0. 7 2 g/cm 3 -^fco^io 

#^^fc^y * ^»ii38i&flc^P vvfrh^^v—itm.m \^xmm-*y 

-h^DWU 4 - 1 <b RMKKl-CW*^ y KSrfEK Lfc„ 

'04*0114- 1) 

V^^l; VJMSJStt*!! irLTSHl 9 2 £r 1 0 fii^ffl Lfc£W2 

^jbm 4 - 1 h mn\z isxtfv?^* >ffiRmfa&zf * y ? *mt^ 0 £ y ? 

I^^VW^os'^Otlli, 0. 68g/cm ! T?fcofc: 0 

4-1-4-4 ffiVfcJfctWS 4-1 t£T*#k*Lfc#flg^ y K«H£JB LT 
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Kj^^m^^^a^ma^ufco m3 (a) tt^ra, m3 a) s» 
9(DMf&m'?hz>o mfen. qui 6Ji««ufc^f^^^ «i« 

m^JfJ^/^ X/y??. (n— =^^t±M, S 7 740, 1 5 OmmX 2 5 0 m 
mX 5 mm) ) 1 5 t-WJgJP&lffj&i-S M 4 Sr**, Mffi^-^ (^/U 
?S'^f-/#5 7 8 2 > W^Ili) 2 0Ht^^^3yl (tfclO. 1 
7(Di&^&^<V xfkV7t- -A, : 1 . 27mm) 2 1^0^1 £ 

b »JilTOJ)Kll^fflOMffi^-^ 5 3 5 A (0 *1X® 2 2Wr> 3 y 
Jf 2 1 <hMt> 1 3&&y<&t>l£Z>Z.biZ.£ym<9 1 S^ttSL-fc^J^V^/H 
9it5 0 ^Lt, Ji^i^it i 8 (crmst 1 9 ©WHitfiic^- b 

m.kWL±m<D^m%, 4. 4 k g f x*w\z>z t^xynmznzo 

llll|v/-f©t^XH:5 cmX8 cm, #fi/E<£>fi«? 1 3 fi, fi£tf*4 
. 4kg. J^®^ 8 c mX 5 c m-Cfc 9 . aO^f-^^/V 1 9 (D&WlMStfe 20c 
m/$h $J5Wflf*3 0#-Cfe6 o JPMJ^ggl 8tttfyv'P^RTM- 
100 (TOYO BALDWIN^® St^Mtte, (2 3 ± 

2) ffi^^S (5 0 ±6) %RHT'fcofc, 

($flg#tt<Z)fRffi) 

TO^ffii: LTW*Xf^HM«tt«S P P 6 0 0 S fc/gvvr, ^Jg#ttGDfMffi£r 
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0teJR)iS3 O r pm-C*)5. flfifcKUTtt, i/V t>^7 V — S S 2 1 (3r-^ 
y h#M) mm^Kffim. 15 0ml /m i n -CiTLfc, 

mmm^(Dwm^m%, mmm 1 ~ 3 mmxhz> 0 
jEmmmfemte. mmm 1-3 iz^m^mt mmxhz. 
*mmm**m&mft, mmm 1-3 jmt PMrcfc 

(HifeM 5 - 1 ) 

^gfcaK y 7Vl^% £ u? I/-? U7ii y -v— (^.^ p — Y;V#MT V L 
-3 2 5) Sr3 0 0 0M;gi5^ »>P a-^EMSH 1 9 2 (^y^ 

itssi) «ri 2 ommmzMn,. mwmKxms o o r P mti#«* c^c 
m&mo &fi^ mwm&zmisXimm, xmiritmim (4, 4' 

2 . O %. JffigS#t£^ 2 7 9 MP a . ifcfitt 0 . 8X\ 4 0 /x m"efe 

o/c 0 *fc, M^^J^^-*^*fLfci:i5^J2. 8wt%^LTV^ 
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GW- 12 5 (T5^y*tfc» m-Cff^l. 2 7mm|W7'f7Uii«« 

0Og/m ! WMfc, 7jc^ffi[^y VVfls^^r/Uita V£ 3 Owt%^ 
^m^tc-b<DtrmHmVtc 0 Z<D? r>3 ^JW»ri»m 2 7mm 

2 ffg^yK (a) S:^$^c 0 

xmmmmm&nmvtckzz, o. 5-e&o^ 0 

y K ( a ) <Sr<£J3 LTiiBO^-CWaj SrfxJfeo fc t £ <5, Wig W~ b 
»2 3 OOA/m i n-e&^K V— hrefcofc. £ 

(HWU5-2) 

-> y n - >m#®Stt^J S H 192^40 UftSSSftD < HJfeM 5 

fiV3TD®tluT5 9, ff^l. 3%. lf«#tt$2 9 9MPa, ifcfiO. 

^»d5-2wxKy >>u^^^©»J(«MR»:^ajSbfci:i^ o. 3i? 

hf4 2 0 0 OA/m intfe!), Hffl^tfi+^^f fV- hTfcofc, 
(H»!l5-3) 

f y = — SH192$rl80 S*gl5^JP Lfc.#Mfc£< «M 
5-1 tlU^JlB^zKy * s^SrfftttUfc. #b^fc3§&xf< y * 
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yft^3 7D|5ttt4 7, JE$t*2. 4%, jftl#tt$2 7 2MPa, JfcJl 0 

mmm 5-3 otk y ? v^ftoibmgm^&fflu^b*: 0 . 7 -e 

i<^^ y * h sr^ffl vxmmm 5-1 1 mmvif&xwm 

k ( c ) &fNttu uttes 5 - 1 1 mmv&wxwmznft^ti t r 3, $F 

(itW<!5-l) 

5-1 \z.^\,^x^mm^m<Dmmtmn^niy-r^m^mmm^ v 
^<z>«i£?wy ? uf^x-wmzftteotct r^, mm^— h*iooo 

A/m i n % ^JS-^^StjfD-e^^^ofc. 

(Jfc«!l5-2) 

6 o , mmm 1 . o %, xmww*3 0 2MPa, mo. 9 1 y % 

. 0 3 w t LTV^5 r i «ILfc„ 

mxmm^^v ( c > ^sl, mmms-i trnmco^xmrn^n^otct 

^5. WBgV— Mil 2 0 0 A/m i n-efe«9. 3 tiOT'tefc/^ofc. 

Otffcfll 5 - 3 ) 

«M 5-io->!j3>- y^#Ig^j©»t§- 5 0 0 MgPf-^H U * 
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5. 2% |t!3ltt$10 5MPa, JtlO. 4 5^5, WM2 5<im 

Jt«!i 5 - 3 <z>*k y * ^^oKj^^^^au^ uctr^ i . 2 -e 

5, iHw- Mi 3 0 OOA/m i n-C&<9 s «F*BWtl4A»-C*>o*:3as, 
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uA_b, & v v v 9 ^mMmm&t* b*£z> mmmmki* o . i ~ i . o <Dwmm 

CIBttffll 6 ] 

(t?jiS#te^<E>$!)?£) 

fit^#tt^sofefe^, iw i~3 iciamo^fei mmx-fo s 0 
^ a TDffisas^fett, ^ifi i~3 (cia^o^ t mmx$>z> 0 
mm&m&m±, mmm i ~ 3 ^mm^^t mt£xhz> 0 

6 ^yVH 7 4) fll 0 0 0 g. JfMS§|feH- 2 2, 1 0 0 0 Efe© 

mm** K©fms3«trm« 

#b*u;«J*V~ Mnpfflfy-:/ (jfifefc-fb^xafeK, 97/u9?'97—-?'#S 

7 8 2) £S£ 9 flMMy KSr^fife**^ WfcixfcW*^^ K©$F*# 

toM^> cmp«i mttimmiM, spp-6oos) &m^x 

ff^tco wmgkfcn, ^7ii — t lt n pHiitiiis^fc^yw!;- ( 
7^$-r^=i— ^wfj, btt«, RD9 7 0 0 1) & l 5 o g /ftom&xm 

L&**&* #F0$fg3 5 0 g/cm ! ^WMf^y KHHE*fc3 5 r pm, ^^n® 
^f[3 3 r pm^Tffofc. 
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ft, L/S (94 > - 7V K • *) =2 5^/5^1^ L/S = 5 

nm/2 5 /x mW** — V— V^&frV^, $g>(Cttfl20E (TEOS) & 1 m m±t 

affrtJ$— 14 (%) = { Cft^JKV-ft/MHV) / (2 xTOJ^ff) } x l o 0 

wmmm&m& (%) = c (mxwmmm-m'hwmmm /w*m*mm 

X 1 0 0 
(H»J6-1) 

h/^>-^yiXT^-h (2, 4-#:/2, 6-^=80/2 0©^ 
^) 10 0 Ofi*gP N 4, 4' n^3r>>/Vp< ^ >i^f h 3 

7 5i*$|3> ^yrf7^fvy^y3-;v (icW^*9 9 4) 1 6 8 1JI 
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#U ^Vm- h^fl:2. 2 8me q/gtf^l^xtfy ^ — &#fc c i©:^ 

si, sh-192) 9 7 mmnzMixm&v, i oticiiiiii, 

LT*5V^c4, 4' (o-^nn7=!) V) 9 4 SJfcSgB&^D 

Atu ^yftxi i ott% 8^pffl^ ^^T^MTv^y 

»&7*uy? (i?/M£ 4 0 fi m) £#fc 0 ^^ft^ p y * 

S«> 0. 87g/ cm 8 X'fcofCo ^^CDpJ^te, J IS K 722 

- (T5fs/^|fcg, VGW-12 5) iZXmZl. 2 7 mmfcX?4 M 
* V- b £#fc 0 r©i/-bii^5 mmi|iI(D»<lr§] f)fflU If j*#H-s*&ffl!lJ£ 
Lfc<h^^ 2 8 5 MP a-Cfcofc 0 ^fc, DSg5 4, 1 . 5%T*&o 

fc. 

(H»j6-2) 

g^h^xy^yi/T^h (2, 4-#/2, 6 8 0/2 OcDjg 

-£fe) 1 0 0 011^ 4, 4' --J^^^^^/^pi^^^ y^r^—h 1 
4 6lf§|5, /Ky T h^^^U^fy =i—jv (*TO^*7 9 6) 1 1 5 01 
§§13. v^^Wi/^y 8 8ti^«rWl, 8 CCT'l 5 0£ffl, 

tfy-r—iz.^ v-y xj^y -^-^#ffi?g^J OjCW^n-r^^v-y n-^± 
$1, SH- 1 9 2) 7 5mft^^AtlTM^U 7 OttitilU 
Lfc„ &v^\ Jai&Srlfr^iMf J; 5MU<jf#L&;^ ^i2 0tT» 
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$ £> fcitt 5 MM%&.±, #{c l o S*%i^_hT?fe £ LV\, — £\ 7K»tt 

7 y — «#&Tfci8»tsffljHa«tT?*iB©^ft p^su^'CMp^jifTur, mm 

Tk^ttSJ^JKy tf— ;v©»frH: 7 0lt°/o«T, $ b(-«6 5 Jii%^T> # 
^TK^tti/ y /v«r£tp £ t L</\, ft*5, at— r/vm7jc^tt^ y = — jv 
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V» , 2, 6-^PP-p-7x^ky^7^, 4, 4' 
(2, 3 -S?^ o n7=!) ^) , v ? V^n-.^v'/^^^-4 > 4' -v'T^ 
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44(7)/Ky^ h^^^-l/^^y (I^Ts PTMG irB&-f-) 7 9 011^ 

t¥W1^6 0 0©^yxf V^]Jn-/i, ©T, PEGtUt) 131 
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